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ABSTRACT 



There is disclosed an image display control system com- 
prising a display device for forming an image, a detection 
device for dciecting die moving direction or moving velocity 
of the visual axis of an eye of the observer, and a control 
device for controlling the display state of the display device 
according to the detection signal from die detection device, 
or an image display device capable of detecting the moving 
direction or moving velocity of the visual axis thereby 
anticipating the position of the gazing point of the observer. 

4 Claims, 8 Drawing Sheets 
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FIG. 3 
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FIG. 5A 
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CONTROL DEVICE FOR DISPLAY DEVICE 

This is a continuation application under 37 CFR 1.62 of 
prior appUcation Scr. No. 08/408,053. filed Mar. 21, 1995, 
now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a visual control device for jq 
display means, capable of detecting a visual axis 
information such as the gazing point, moving direction of 
the visual axis or velocity of said movement, of the observer 
watching the image information displayed on the display 
means, and suitably controlling the displayed image infor- 
mation utilizing the visual axis information, thereby 
enabling observation of the image information and associ- 
ated operations in comfortable manner. 

2. Related Background Ait 

There has been already known a visual axis-controlled 20 
image display device, capable of detecting the information 
on the visual axis of the observer watching the image 
displayed on display means and controlling the image infcn'- 
mation displayed on the display means according to the 
visual axis information, W 

For example (he Japanese Patent Laid-open Application 
No. 2-173696 discloses an image display device having 
image information constituting an area wider than the dis- 
play image area and capable automatically displaying an 
adjacent image area if the visual axis of the observer is fixed ^ 
for a predetermined time on a specified part of the display 
means, thereby allowing unhindered use of both hands of the 
observer. 

Also the Jq>anese Patent Laid-open AppUcation No. 
1-122799 discloses an image infonnation display device 
having plural display units and disf^aying detailed image 
information on a display unit observable on the visual axis 
while displaying simplified image infonnation on otiker 
display units for which detailed observation is difficult, 
thereby alleviating the burden of the display processing 
device and improving the cost performance. 

Fiutheimore, the Japanese Patent Laid-open Application 
No. 1-141479 di&doses an image transmission-reception 
system utilizing the visual axis information, cq>able of 
feedback control by sending die visual axis information, 
sudi as die gazing point, of the observer watching die image 
information displayed on the display means of the receiving 
side to the transmitting side, and transmitting the image 
information, weighted according to thus sent visual axis ^ 
information, from the transmitting side to the receiving side, 
thereby displaying detailed image information only in an 
area in the vicinity of die gazing point but displaying coarse 
inuge information in other areas, thus enabling to receive 
the image of high quality in an economical manner. 

However, in the above-mentioned image display device in 
whidi image information coirespondiug to an area wider 
than the display image area is stored in memory means and 
is read therefrom for display according to the visual axis 
infoimatiom die movement of die observer is inevitably ^ 
limited as the visual axis diereof has to be fixed for a 
predetermined time on a specified part of the display means. 

Also the above-mentioned image display devices may be 
unable to respond to a rapid shift of die visual axis of die 
observer. 65 

Also in the above-mentioned image transmission- 
reception system in which the weighted image information 
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is displayed only in die vicinity of die gazing point based on 
the visual axis information, the display of the weighted 
image information in the vicinity of the gazing point is 
delayed after the visual axis is moved rapidly, so that the 
operation of the obscrva becomes Umited. 

SUMMARY OF THE INVENTION 

The visual axis-controlled image display device of the 
present invention has the following construction. 

The visual axis-controlled image display device, for 
detecting the visual axis information of the observer observ- 
ing the image information displayed on the display means by 
means of visual axis information detecting means, and 
causing control means to display the information on the 
display means based on the visual axis Information from the 
visual axis information detecting means, is characterized in 
Uiat at least either of the information on die moving direction 
of the visual axis on the display means and the Lnformation 
on die velocity of movement of the visual axis is used as the 
visual axis information. 

It is also characterized in diat die information on die 
gazing point on the display means and the information on the 
moving direction of die visual axis are used as the visual axis 
information. 

It is furthermore characterized in dial die control means 
extracts, for display on the display means, image informa- 
tion based on the visual axis information from image 
memory means stcning image information of an area wider 
than the image information displayed on the display means. 

According to a first aspect of die present invention, there 
is provided an image di^lay device con^rising: 
first detection means for detecting the sute of die eye of 
an observer; 

second detection means for detecting the moving direc- 
tion or moving velocity of the eye from the detection 
signal of the first detection means; and 
means for predictinglyf calculating, the gazing position of 

die observer at least by the second detection means. 
According to another aspect of the present invention, 
there is provided a di^lay control system comprising: 
display means fox forming an image; 
detection means for detecting the moving direction or the 
moving velocity of the visual axis of an observer; and 
control means for controlling the display state of the 
display means by die d^oction signal from die detec- 
tion means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of the principal part of a first 
embodiment of the present invention; 

FIG. 2 is a view showing an example of the image 
information having an area wider than the image display 
area; 

FIG. 3 is a schematic view of a single-lens reflex camera 
having a visual axis Infoimation detecting device; 

FIG. 4 is a schematic perspective view cf principal part of 
the visual axis infcvmation detecting means shown in FIG. 
3; 

FIG. 5A is a view for explaining princ^>le of the visual 
axis direction detecting means; 

FIG, SB is a view showing the ou^t signals of an image 
setsos 216; 

FIG. 6A is a view for explaining the principle of initial 
measurement; 
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FIG. 6B is a view for explaining the piinc^le of deter- visual axis by the reflected image is suitable for equipment 

mining fee cooidinate of flie gazing point from the rotation of a wide range since it is a non-contact measuring method 

angle 6 of the qreball; and docs not give burden to the obstxver. Such visual axis 

no Tisablockdiagramoffliepiliicipalpartsofasecond direction detecting method is proposed, fw «aniple in ft^ 

embodiment of the present invention; ^ ^I'^^J.Jf "^f", 

no. 8 is a sAenitic view of the display image area in a l-J^^J, 2-264632 and 4-13843X 

I d modfi* 3 IS a schematic view of the visual axis chrectioa 

low-spce ' , , ^ ^ , , . detecting means of the present embodiment ^iied in the 

no. 9 is a schematic view of the display image area m a ^ single-lens reflex cam^a 

high-speed mode; and lo piQ. 3 there are shown a lAototaking lens 101. a 

HG. 10 is a schematic view showing the arrangement of quick-rctum mirror lOZ a Uquid crystal display device 103 

plural phototaldng means. displaying for exanq)le the distance measuring area, a 

npTAn pn nP^JPRnmON OF THE focusing screen 104. a condenser lens 105, a pentagonal roof 

rr^M^r^ 15 miiror 102, a multi-pomt focus delecting 

FIG. 1 is a block diagram of the principal part of a first device 108, and a control device 109 of the camera. 

embodimeDt of the present invention. The embodiment i^ visual axis direction detecting device in FIG. 3 is 

represents a visual axis-controlled image display device composed of an eyepiece lens 202, in which a dichroic 

capable of storing in memory means* image information minor 202a, capable of transmitting the visible light and 

constituting an area wider than the image area displayed on 20 i^fl^cting the infrared light, is obliquely provided, a light- 

thc display means, and displaying, on said display means, receiving lens 204, infrared light sources 205 (205a, 205fc) 

the image information extracted from the memory means ^ infrared light emitting diodes, an image sensor 216, 

based on the visual axis information of the observer. composed of a two-dimensional airay of photoelectrical 

Displaying means 6, composed of a catfiodc ray tube or a elements and so positioned as to bc.conjugatc with the pupil 

liquid crystal display device, displays image information ^ of the eye <rf the observer at a predetermined position, with 

transmitted from image memory means to be explained later. respect to the light-receiving lens 204 and the cyqjiece lens 

Visual axis information detecting means 30 detects the 202, and a visual axis calculation process device 209 capable 

direction of visual axis of the observer watching the image of drtecdng the dircdion of visual axis, calculatmg correct 

information dia>layed on the display means 6, thereby „ tion for &e visual axis, stOTing toe correcdon data for ttie 

detecting the visual axis information such as the gazing visual axis and controlling the infrared light sources 205a, 

point on the display face of the display means 6 or the 205i>. TTie visual axis direction detecting^mea^ 

Irving direction of the visual axis. The visual axis infer- of the above-mentioned oonqwnents 202, 204, 205, 209 and 

mation detecting means 30 is conq>osed of visual axis 216. 

direction detecting means 1, visual axis moving direction FIG. 4 is a perspective view of the principal part of the 

calculating means 2, and gazing point position calculating visual axis direction detecting means shown in FIG. 3, 

nicans 3, wherein a pair of infrared light sources are en^loyed for 

The visual axis direction detection means 1 detects die diverging iUumination of the eye. 

direction of the visual axis of the bbscxvcr watching the FIG. 5A is a view for explaining the prinaple of detection 

dispUy means 6 40 of die direction of visual axis, and HG. SB is a view fOT 

Tlie visual axis moving direction calculating means 2 explaining the output signals of the image sm^ 

cal^t^ t^ moving diiLtion of the visual of the in FIG. 5A. Injie foUowtng tb^e will be hereinafter 

obsdvcr on the display means, utilizing the visual axis exjdained. wi& rrfcr^cc to these tow^^^^ 

S^^tion from the\^ual axis direction detecting detection of the direction of visual axis. 

] 4S The frontal portion of the eyeball is muminated by the 

' -me gazing pdnt position calculating means 3 calculates, ^ sources 205a, 2056, and die ^efi^^n ^e 

at cvtS^S^M interval, the position of the gazing surface of the cornea forms false images e d of the infrared 

«,S^^?f STobscrver on the di^lay 6, utiliziig the light souths in the eyeball Tt»esep^ 

K «Sii^tion from the Wsial axis direcZdSect- in^^ Hght sources are fooised^by the eyepiece lens and 

viErtiaiaA**«i£v*ii*«uu« ^ ligjit-rcceiving lens, as secondaiy images e', d* on the 

mg means 1. . , ^. *u *u image sensor 216. Z-coordinates Z^, of the images are 

Manual inputting means 4 eaters irformation otto- than ^^ed from the output signals ^f th^ image s«^or 216. 

the visual axis to controUmg means 5, which controls the ^ z^eoordinates Z^, Z^. Xages a', b' of the end of the 

entire device, iris 223 are determined from the outputs of the image sensot 

Image reading-out means 7 reads predetermined image geometrical consideration, the rotation angle 6 

information from image memory means 8, according to an ^ ^ ^ cyebaU with respect to a 

instruction from the control means 5, reference axis of the visual axis detecting system is given by: 

The image memorizing means 8 is coursed of a 

memory medium of a large capacity, such as a magnetic disk p-OC«n ^{Z^2^H?^Z^)y2 (0 

of a magnetoopdcal disk. ^ wherein ^ is the imaging magnification of the ey^all on the 

There is also shown an eye 20 of the observer. image sensor and can be determined from the distance of the 

In the following there will at first be explained the visual secondary images e* and d' of the infrared light sources; and 

axis direction detecting means 1 to be employed in die OC is die standard distance from the center O of curvature 

present embodiment of ttie cornea 221 to the center C of the pupiL The coordi- 

Though various methods have been proposed for detect- 65 nates of die gazing point on die focusing screen can be easily 

ing the direction of visual axis, a method of irradiating the determined from the angle 6 and the data of the finder opUcal 

eyeball surface with infixed light and determining die system. 
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The foregoing explanation has been liinited to a case 
where the eyeball rotates in the Z-X plane, but the rotation 
angle can be determined io any situation by a similar 
method. 

The visual axis direction detecting means in Ifae present 
embodiment may be same as that shown in FIG. 3« but a flat 
or spherical dichroic mirror capable of transmitting the 
visible light and reflecting the infrared light is preferably 
{Tovided in oblique manner* in place for the cyqjiece lens. 

In the present embodiment, at the observation, the visual 
axis direction detecting means is fixed with respect to die 
image displayed on tiie display means 6, whereby die eye 
position of the observer is substantially fixed. 

Then there is conducted the initial measurement of the 
display image area, for determining tfie distance from the 
eye position to the display image area and the inclination of 
the plane of the display image area with respect to the eye. 
The principle and method of such measurement will be 
explained in the following. 

It is assumed that the display image area of the display 
means is rectangular, with a central point 0, and being 
symmetrically divided in the vertical direction, by a line 
BOC. FIG. 6Ais a schematic view for explaining the display 
image area BC and the eyeball position A, in a plane 
containing the eyeball A and the line BOC. The point 0 is at 
the center of a line BC. and the lengths of the lines BO and 
CO are known as s. A line AP indicates the reference axis 
(standard axis) of the visual axis direction detecting means. 
A normal line OO' is drawn from the point O' to the line BC, 
and the angle between the normal line 00' and the line OA 
is taken as ^. and the lengths of the lines CA and BA are 
respectively taken as a^ and aj. All the angles are taken as 
positive or negative, respectively in clockwise or counter- 
clockwise direction. 

At first the visual axis directions 6^ 6^ and 6^ are 
measured respectively when the observer watches the points 
B. O and C on the display image area, and there are 
calculated ZOAC=^i=Qcr^o ZBAO=92=e^-6o' 
Based on geometrical relations, there stand following three 
relations: 



(2j)^1^+«2^-2 O|-<»2-008 (61-82) 

^dj'sin 62^'Cos (f) 



(2) 
0) 
(4) 



FIG. 6B is a schematic view showing the priociplc for 
obaining the coordinate of the gazing point from the rotation 
angle 6 of the eyebalL In FIG. D indicates the gazing 
point on the display image area. A normal line is drawn from 

5 the point C to the line AO, and the crossing points widi the 
lines AO and AD are respectively defined as F and E, and the 
lengdi of the line CE is defined as b. The coordinate x of the 
point D, or the length of the line CD, is detennined in the 
following manner. For a rotation angle 6 of the eyeball with 

10 respect to the reference axis AP: 



b=FC-AF tasi (e-eo) 



a) 



IS On die other hand, following relations are derived from 
the triangle EDC: 



20 



TherefOTe: 



(8) 
(9) 

(10) 



Based on these equations, the equation (2) can be rewrit- 
ten as follows: 



wherein: 



(3) 



(6) 



The inclination ^ of the display image area, and the 
distances a^, aj to the display image area, can be determined 
from die equation (5) and the relationship o£ magnitudes of 
6j and Oj. 

The initial measurement is completed in this manner. It is 
however repeated each time the position or inclination of the 
visual axis direction detecting means is varied with respect 
to the display image area. 

In the following there will be explained the principle and 
method for determining the corresponding point in the 
display image area, from die rotation angle 6 of the visual 
axis AXS of the eyeball when the operation utilizing the 
actual image is started after the initial measurement 



Consequently, for the given rotation angle 6 of the 
25 eyeball, there can be calculated, from the equations (7) and 

(10), the coordinate x of the corresponding gazing point on 

die display inoage area. 
In the foregoing explanation, the coordinate of the gazing 

point is determined on the line BOC wludi divides the image 
30 area in the vertical direcdon, but the coordinates of any 

arbitrary gazing point on the image area can be detennined 

in a similar manner. 
In die tisi embodiment, the direction of die visual axis is 

measured, by die above-explained mediod, consecutively at 
35 every predetennined small interval, and the gazing point is 

determined by the gazing point calculating means 3 while 

the moving direction of the visual axis is detennined by the 

visual axis moving direction calculating means 2, from die 

change of the gazing point 
40 In die following there will be explained the operation, in 

the present embodiment of displaying die adjacent image, 

based on the gazing point and the moving direction of die 

visual axis. 

It is now assumed that the image information, memorized 

45 in the image memory means 8 of die present embodiment, 
is composed of nine images A to I as shown in RG. 2. Such 
images are obtained by dividing originally continuous image 
information into nine areas, and it is assumed that the 
observer is currently observing the image information I on 

50 the display means 6. 

The periphery of the image I is divided, as shown in FIG. 
2, into eight areas I^ to Ig, corresponding to eight images to 
which movements are possible from die image L 
In case the gazing point is in die area I^ in the displayed 

55 image area I and the moving direction of the visual axis. 
Identified by the visual axis moving direction calculating 
means 2, is toward upper left, the control means 5 reads, 
through the image read-out means 7, the image infonnation 
A from the image memory means 8 and displays the image 

60 A 00 the display means 6, instead of the image I. Similarly 
the image H is read and displayed If the gazing point lies in 
the area I^ and the moving direction of the visual axis is 
straight upwards, and the image B is read and displayed if 
the moving direction is to the left The control means docs 

65 not respond to any other moving direction of the visual axis. 
More specificidly, in case the gazing point is in the area 
I3, the image B is displayed only when the moving direction 
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of the visual axis Is to the left, and no response is made to Phototaldng means 16 may be ptovided In an arbitrary 

any other moving directions. number. ^ ^ a 

When the image A is dispUycd, the periphery thereof is Image processing means 17 jM-ocesses the image obtained 

divided into three areas Aj to Ag, since the image A has by the phototaldng means 16, according to the instruction 
therearound three images ^ch can be moved in three 5 from control means 18 of the image transmitting side, for 

directions. Thus the iinage B is displayed instead of tiic controlling the entire transmitting side, 

image A if the ganng point lies in the area A^ and the i^c image receiving side is composed of blocks 1, 2, 3, 

moving direction of the visual axis is detected as down- 4 5^ 5^ 9^ 13 31^ while the image transmitting 

wards. If the gazing point lies in the area A^, the irnagc H, conned of blocks 14 to 18. 

1 or B is displayed respectively when ttie moving direction foUowlng there will be explained the function of the 

of the visual axis is to the right, to the lower rigjit ot ^^^^ embodiment 

downwards, but no response is made to any oflier moving second embodiment, as in the first 

directions of the visual axis. . u ^ u embodiment, the visual axis information detecting means 31 

The data of the divided patterns of the pmphay of each ^ ^ direction of visual axis of the observer at 

image and the image sdc^iirfarmationc^ ev<jy predetermined small time internal, and calculates the 

the moving direction of the visual axis in^^a^ *^^^^^ gazing point, the rnoving direction of the visual a^^ 

pattern are stored in relation to the image information of l^^f^^";^^^^^, ^^^i axis. 

"^t Kesent embodiment, owing to the configuration ITie present embcKliment operates in ^0^ 

exSaS^'^^e. ^ed new image informaUon is imme- to whether tfie velocity of ^v^nem^^^ axis 
diiely displayed by detecting the moving direction of the 20 exceeds a {Redetermined threshold value or no^- 

Wsual axis of the Observer i^the peripheral portion of the At first there will be explamed a low-velocity mode m 

displayed image. case the velocity of movement of the .dsual «is of the 

FIG 7 is a block diagram of the principal part of a second observer is smaller than the prcdetcnmned threshold value, 

embodiment of the present invention, in which the visual nG. 8 shows an example, in sudi case of movement of the 
axis information relating to the gazing point is transmitted 25 gazing point on the diq)lay image area of the display means 

from the receiving side of the image inf<«madon to Ae ^ herein the gazing point continuously moves firomPl to 

transmitting side, which in response transmits the image P2, F3, P4 and PS in succession. In such case tiie image 

information wei^ted, for example image information of a receiving side transmits the gazing point infonnation with- 

hi^ definition, only in the vicinity of ttie gazing point in change to the image transmitting side. If the gazing point 

order to reduce the amount of the image infonnation ^ be ^ ^.^^ ^ pj image transmitting side transmits image 

transmitted, information of hi^er definition within a predetermined area 

In FIG. 7, components equivalent in function to tfiose m ^ ^ around the gazing point PI and rougher image outside the 

the first enibodiment are represented by same nunJto^, ^ ^ j^^^^^^ receiving side displays sudi image 

Visual axis movmg velocity ^culating meaiis 9 i^^rnation on^display means 6. 
lates the velocity of movement of the 35 Consequendy, as the gazing point moves from PI to P2, 

moving distance of the gazmg point ^^^^^^^"^ P3 P4 Id P5 the di^lay aiea of the higher-definition 

display means 6 and die time required for fee movement r^, i»c uiay j 

Visial^s infonnation detecSig means 31, for detecting image moves to s2, s3j4 and s5. 
the S^n of visual axis of thi obsffver observing the In die ^escnt embodmient the gazing IK^mt^ 
LgTSSnnationdisplayedonthedispUymeans6te^^ aberrated from the ccnt^ of ^^^yj^^ 
Sing die visual «is information such as the gazing 40 definition image smce the process from the visual ms 
point in the display area rfthc display means 6, the moving detecUon to the display involves multiple sUps suet as die 
direction of tihe visual axis and the velocity of the calculationof the gazing pomt calculation of velocity of ttie 
movement, is composed of visual axis direction detecting visual axis movement transmission of the visual axis 
means 1, visual axis moving direction calculating means 2, information, image jMwessii^ and image transimssion. 
gazing point position calculating means 3, and visual axis 45 However, in tbe low-velocity iDode, the aberration is con- 
moving velocity calculating raeans 9. tained in the display area of the higher-definition image 

Ten^xirary gazing point memorizing means 10 is a because the velocity of visual axis movement is low. 

writable-erasable memory memorizing the position of the foUowiog there will be oqjlained the high-vdocity 

gazing point, aftff the visual axis movement, in a matrix mode in which the velocity of visual axis movement exceeds 

composed of the data of past visual axis movement ie. the ^ thicshold value. 

position of the gazing point prior to movement the moving ^ ^^^^ ^ exan^>le of the movement of die gazing 

direction of the visual axis and the velocity of tibe move- ^ j^^^s 6 in the 

mcnt The above-mentioned position of the ga^g point g-u.^eiocity ^ode, wherein the gazing poim moves from 

after the visual axis movement will be hereinafter referred to S velocity exceS thVthreshold value, 

as the tempOTary gazing p^. . r^v«: 55 The temporary gazing point memory means 10 stores the 

Receiving means U of the ^e^^^^ tJJ^t^yKpoiatSSorma^^ 

theirnagemfcrmation transmitted from the miage transmit movement by means of a three- 

^^•n^smitting means 13 of the image receiving side trans- dimensional matrix of the position of the pomX 

nii^e^^SS^on the teJS^ gazing point and immediately brfore the 7«/! *^ .^^^ 

other infonnation to the image transmitting side. 60 moving direction of visual axis and the veloaty of move- 

"^r^^ l^ lT^ t^c image Lsmitdng side ment of the visual ^. Stated differently, the tempc^ 

transmits th^ge Information and other information to the gazing point information me^ms 

eceivintt side ^"^^ ^ ^ ^"^^ previous movernent of die 

^L^Vmeans'lS of the image transmitting side visual axis from a certain gazing point with a 

rco^s the infonnation on the temporary gazing point and 65 direction of the visual axis and a certain moving vdodty 

i^a^don. transmitted froTthe image receiving In the high-velocity mode, the control means 5 ro^ds 

from the temporary gazing point memory means 10, a 
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temporary gazLog p<^t posidoa P2 which best matches the 
gazing point before the Wsual axis movemeat, the visual axis 
moving directioo and the velocity of visual axis movement 
and transmits the position P2 to the image transmitting side. 

The image transmitting side cfifects image processing of 
hi^er definition only around thus transmitted tempmiy 
gazing point P2 and transmits thus processed image infor- 
mation to the image receiving side, which displays the image 
infonnation as an image s2 on the di^lay means. 

The present embodiment, therefore, in response to a rapid 
movement of the visual axis with a velocity exceeding the 
threshold value, does not wait until tiie visual axis stops at 
P3 but displays the processed image s2 at the ten^Kirary 
gazing point position P2 whore the visual axis is expected to 
reach acccrdbg to the temporary gazing point information, 
so that the higher-definition image can be displayed at Ihe 
destination of movement of the visual axis without time lag 
from the movement of the visual axis. In case the temporary 
gazing point P2 is different fixim the actual gazing point P3 
after the movement, the image processing is immediately 
conducted for die gazing point F3 and thus processed image 
information is displayed as an image s3. Then die actual 
gazing point P3 is stored in the temporary gazing point 
memory means, as the gazing point to be used in the next 
movement of the visual axis. 

Also in the present embodiment, there may be employed, 
in the image transmitting side, plural phototaking means 16 
in a fan-shaped aitangcment as shown in FIG. 10 and the 
adjacent image selecting means may be provided, as in the 
first embodiment, in the peripheral t>art of the image in each 
phototaking means. In such case the adjacent image can be 
automatically selected according to the position of the visual 
axis in the peripheral area and to the moving direction of the 
visual axis, so that a higib-definition image having a wide 
area obtained by joining the plural images, which cannot be 
obtained by a single phototaking means, can be viewed with 
a high s^eed without delay in operation. 

Also the second embodiment is j^licat>le to an image 
di^lay device for simultaneously displaying plural indepen- 
dent images obtained by plural phototaking means by divid- 
ing the display image. 

As explained in the foregoing, the present invention can 
provide a visual axis-controlled image display device 
enabling observation of the image information and associ- 
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Also according to the present invention there is provided 
an image display device capable of storing, in memory 
means, image infonnation constituting an area wider than 
the display image area and reading the image information, 
for display on the display means, according to the visual axis 
information, wherein the image to be displayed next is 
determined from a combination of the position of the gazing 
point in the displayed image and the moving direction of the 
visual axis, so that the displayed image can be switched 
quicker than in die conventional ait hereby not hindering 
the q>erations of Ihe observer. 

Furthermore there is provided a visual axis-controlled 
image display device for effecting image processing, for 
IS display, wd^ted in the vicinity of the gazing point accord- 
ing to the visual axis information, wherein, even in case the 
visual axis is moved at a high velocity exceeding a prede- 
tennined value, the weighted image area can be displayed 
without significant delay from die movement of die visual 
20 axis by means of temporary gazing point information 
obtained from the data of a past visual axis movement 
namely the gazing point con^sed of the gazing point 
immediately before die visual axis movement, the moving 
direction of the visual axis, the velocity of visual axis 
movement and the gazing point after the visual axis move- 
ment whereby the operations of the observer are not hin- 
dered. 
What is claimed is: 

1. An image display device comprising; 

first detection means for detecting a state of an eye of an 
observer, 

second detection means for detecting a moving velocity of 
the eye and a moving direction of a visual axis accord- 
ing to signals detected by said first detection means; 
and 

means for predictingly calculating a gazing position of 
said observer based on said moving velocity and said 
moving direction. 

2. An image display device according to claim 1, wherein 
said first detection means is adapted to detect a visual axis 
of said observer. 

3. An image display device according to claim 2. wherein 
said second detection means is adapted to detect the change 
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ated operations in comfortable manner by detecting ttie 45 widi time of visual axis of said observer. 



visual axis information, such as the gazing point of the 
observer watching the image information displayed on the 
display means, the moving direction of the visual axis of the 
observer, and the velocity of movement of the visual axis, 
and suitably controlling the image information to be dis- 
played on the display means based on the visual axis 
information. 



4. An image display device according to daim 1, further 
conQ»ising display means for fonning an image and pro- 
cessing means for providing a higher-definition image in an 
area of said display means corresponding to said gazing 
50 position than in other areas. 
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